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0 Rexible rotary snow tiller. 

@ The flexible tiller (10) has a center (12) and two 
end sections (13, 14), each including a cutter bar 
(15, 16. 17). frame (18, 19. 20). apron (52) and 
grooming bar (53). Tiie two tiller end sections (13, 
14) are connected flexibly to the ends of the center 
section by frame to frame liinges (22) and by cutter 
to cutter universal joints (24). so that the end sec- 
tions can rotate freely about the hinges (22). The 
tiller center section (12) is secured to the towing 
mechanism (11) to oscillate about a central horizon- 
tal axis (29) in the direction of travel. The oscillating 
center section (12) and the two pivotaily attached 
end sections (13. 14) cooperate to enable the tiller 
S(10) to closely conform to and thoroughly groom 
rolling snow paths without reducing them to flat 
^ones. The rolling paths are enjoyable to sId, and are 
§ slower and safer. A controllable hydraulic ram (36. 

37) is mounted to act across each hinge (22). so that 
^the operator may select the degree of bending per- 
Emitted at each hinge (22). and may hydraulically lock 
it into selected position, if desired. 
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FLEXIBLE 



BACKGROUND OF THE INVENTION 



Reld: 



The field of the Invention is snow conditioning 
and grooming devices which chop, grind, and stir 
the snow, and more partlcufariy such devices for 
producing rolling ski paths by thoroughly grooming 
uneven snow surfaces without excessively flatten- 
ing their contours. 



State of the Art 



Various snow-grooming devices have been 
used to smooth and recondition snow surfaces for 
ski slopes, generally being drawn over the snow 
behind a tracked vehicle. Examples are unpowered 
han-ows. rotating discs, rollers and the like to break 
up and level the snow surface. In contrast, snow 
tillers are powered to agressively break up and cut 
the snow so that the conditioned surface is rela- 
tively fine grained, and preferably lightly but firmly 
packed for easy, enjoyable skiing. Such tillers com- 
prise elongate, toothed cutter bars mounted on 
frames and powered to rotate by vehicle power 
takeoffs, or separate Independent combustion or 
hydraulic engines mounted directly on the tiller 
frame. See U.S. Patent No. 4.359.831. The cutter 
bar teeth may be radially projecting blades or 
spikes. In some instances appended lengths of 
chain are used to mulch the snow surface. 

The tillers are towed by endless track vehicles, 
and must groom paths of 12 to 16 feet to cover the 
track marks. Typically, the entire path Is groomed 
all across by a rigid cutter bar. The rigid cutter bar 
cannot confonm to sinuously rolling snow surfaces, 
tending to work the high places but bridge over the 
valleys between. Rolling paths thus tend to be 
reduced to quite flat ones. It is difficult or Impos- 
sible to produce unifonnly groomed yet rolling 
paths, which are very enjoyable to ski and are 
desirably slower and safer. Some present tillers do 
have provisions allowing them to freely rotate about 
an axis In the direction of travel. Patent No. 
4,359.831. for example, incorporates an 
"oscillation" bar and coupling for this purpose. 
Such devices allow the cutters to act somewhat 
independently of the towing vehicle attitudes to 
better confonm to rough snow surfaces. They fail to 
alleviate the bridging problem discussed above. 



SNOW TILLER 



Nor does the two segment, "flexibly coupled" cut- 
ter bar of said patent The two axially aligned cutter 
bar segments are coupled only sufficiently flexible 
to relieve bearing alignment and frame deflection 
5 problems. The coupling flexes only to compensate 
for any deflection of the tiller frame, so that the 
cutter segments remain substantially aligned. The 
bridging problem is therefore not substantially re- 
lieved. 

10 At least one attempt has been made to replace 
the monolithic cutter bars with bars having a pair of 
sections coupled by a connector capable of bend- 
ing tfirough large angles. See the "Information Dis- 
closure" filed herewith. High flexure couplings ap- 

15 pear to be also required at the outside ends of the 
cutter bar. and the constantly changing distance 
between these ends must somehow be accom- 
modated. The coupled two part cutter bar can bend 
with respect to its mounting frame, to somewhat 

20 alleviate the bridging. However, the frame is be- 
lieved to be rigid and monolithic. The attached 
snow apron and grooming or compactor bar, are 
also monolithic and therefore cannot follow the 
flexing cutter bar, so that any grooming advantages 

25 are largely cancelled. 



BRIEF SUMMARY OF THE INVENTION 

30 

With the foregoing in mind, the present inven- 
tion eliminates or substantially alleviates the dis- 
advantages in prior art snow tillers by providing a 
flexible tiller, which in its presently prefen-ed em- 
35 bodiment comprises a center and two side sec- 
tions, each one being a complete tiller unit includ- 
ing at least a cutter bar and an associated frame, 
and preferably also an apron and a grooming bar 
or other following grooming provisions. The tiller 
40 center section Is preferably adapted to be secured 
to a towing vehicle in a manner permitting it to 
freely rotate about a forwardly directed, central 
horizontal axis. Each of the two tiller end sections 
are connected flexibly to ends of the tiller center 
45 section by frame to frame hinges and by cutter bar 
to cutter bar universally flexing joints. Each univer- 
sal joint is located on the axis of the associated 
hinge, so that each end tiller section can rotate 
freely as a unit about the hinge. The oscillating 
50 center section and the two privotally attached end 
sections deflect cooperatively in response to the 
snow contours to enable the cutter bars to closely 
confonn to and thorougly groom rolling snow paths 
without reducing them to flat ones. The rolling 
paths are enjoyable to ski. and are slower and 
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safer. 

The universal joints enable the three cutter bar 
sections, regardless of their condition of alignment, 
or misalignment, to rotate together about their re- 
spective longitudinal axes. Preferably, one or more 
hydraulic motors are used to power the cutter bars, 
preferably from frame mountings at the outside end 
of one or both of the side tiller sections. Preferably, 
hydraulic cylinder and ram assemblies are moun- 
ted for the ram to act across the hinges. During the 
operation, the rams are normally allowed to recip- 
rocate freely within the cylinders. However, each 
can be used to set and hold a fixed angle between 
the center and either or both of the end tiller 
sections, should this be desired. 

For still closer conformity to uneven snow sur- 
faces, one or more additional side sections could 
be incorporated, all flexibly connected serially, all 
cutler bars then being powered by the motors then 
mounted on the outermost side section frames. 

Therefore, it is the principal object of the inven- 
tion to provide an improved snow tiller particularly 
adapted to thoroughly groom uneven snow surr 
faces to product paths of rolling contours, for en- 
joyable, safer siding. 

ft* 

BRIEF DESCRIPTION OF THE DRAWINGS 



In the drawings, which represent the best mode 
presently contemplated for carrying out the inven- 
tion. 

FIG. 1 Is a plan view of a tiller in accordance 
with the invention, incorporating three separate, 
flexibly joined complete tiller sections, illustrated 
attached to a towing vehicle, fragmentally shown, 
drawn to a reduced scale. 

FIG. 2 a side elevation view of the tiller of 
FIG. 1. taken along line 2-2 thereof, drawn to the 
same scale. 

FIG. 3 an elevation view of an end fragment 
of one of the outside tiller sections of FIG. 1 . taken 
along line 3-3 of FIG. 2. drawn to the same scale. 

FIG. 4 a bottom plan view of the fragment of 
FIG. 3. taken along line 4-4 thereof, drawn to the 
same scale. 

FIG. 5 a plan view of a fragment of the tiller 
of FIG. 1 showing area 5 thereof, partially cut away 
to show the hinges connecting the tiller section 
frames, drawn to an enlarged scale, 

RG. 6 an elevation view of a fragment of tiie 
tiller of FIG. 1, taken along line 6-6 tt^ereof. drawn 
to ttie scale of FIG.5. 

FIG 7 a bottom plan view of the fragment of 
FIG. 6. taken along line 7-7 tiiereof. drawn to tiie 
same scale. 



FIG. 8 an elevation view of a fragment of the 
tiller of FIG. 1. taken along line 8-8 tiiereof. drawn 
to tiie scale of FIG.5, 

FIG. 9 a bottom view of ttie fragment of RG. 
5 6. taken along line 9-9 tiiereof, drawn to the same 
scale. 

RG. 10 an elevation view of a fragment of 
the tiller of RG. 1. taken along line 10-10 tiiereof. 
drawn to an enlarged scale. 
70 FIG. 1 1 an elevation view of a fragment of 

tiie tiller of RG. 1, taken along line 11-11 tiiereof, 
drawn to the scale of RG. 5. 

FIG. 12 a schematic representation of tine 
tiller of FIG. 1. illusfaiting its flexed position to 
75 confonm to the uneven contours of a snow path 
being tilled. 

FIG. 13 a schematic showing tiie tiller con- 
forming to tiie contours of anotiier snow path. 

RG. 14 a schematic indicating tiie tiller con- 
20 forming to tiie contours of still anotiner uneven 
snow patii. 

RG. 15 a schematic indicating an embodi- 
ment of tiie tiller having five complete sections. 

RG. 16 a plan view of a tiller in accordance 
25 witti ttie invention having only two flexibly joined 
tiller sections, secured to a towing mechanism 
similar to tiiat of tiie three part tiller, ball joints 
being employed to permit the flexing, and 

RG. 17 a schematic repreisentation of an 
30 ' embodiment wherein tfie cutter bars are powered 
by a hydraulic motor and gear box. botii mounted 
on one of tiie inside tiller sections. 



35 DETAILED DESCRIPTION OF ILLUSTRATED EM- 
BODIMENTS 



In FIG. 1. a tripartite snow tiller 10 in accor- 

40 dance with the invention is illustrated attached in 
operational position to a tracked vehicle 11. illus- 
trated tiller 10 comprises tiiree generally equal 
lengtii tiller sections, a center section 12 and side 
sections 13 and 14. (See RG. 1) The tiiree tiller 

45 sections are secured togetiier end to end to span 
ttie snow patii to be tilled. Tiller sections 12. 13 
and 14 each have rotating snow cutter bard 15. 16 
and 17 respectively, and frames 18, 19 and 20 
respectively. Each cutter bar has a multiplicity of 

50 radially projecting cutting blades 21. The side 
frames 19 and 20 are each secured to opposite 
ends of tiie center frame 18 through a pair of 
aligned hinges 22. The hinges axes 23 are both 
generally horizontal and parallel to tiie direction of 

55 travel. (FIGS. 1, 5. 7 and 8) The cutter bars 16 and 
17 of tiie side tiller sections are connected to 
opposite ends of center cutter bar 15 tiirough a 
universally flexing joint 24. The centers of flexing 
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25 of the universal joints 24 are each located upon 
one of the horizontal axes 23 of one of the frame 
hinges 22. Thus, each of the two side tiller sections 
13 and 14 may rotate abouts its respective hinge 
axis 23 as a unit, both upwardly and downwardly. 
The universal joints 24 permit all the joined to- 
gether cutter bars to be simultaneously rotated 
regardless of their condition of alignment or mis- 
alignment For this purpose, a pair of hydraulic 
motors 26 each engage one of the extending drive 
shafts, not shown, of the side cutter bars 16 and 17 
near an outside end of an outside frame 19 or 20. 
(RQS. 1-3 and 4) 

Center tiller frame 18 has a square main frame 
member 27 secured to an oscillation frame 28 
through a pair of aligned horizontal pivots 29 ori- 
ented laterally to the direction of travel. Oscillation 
frame 28 comprises a lower, square, oscillation 
tube 30 and an upper reinforcing square tube 31, 
which carries the aforesaid pivots 29. (RGS. 1. 2 
and 10) Oscillation frame 28 is in turn secured 
through an oscillation bolt 32 through oscillation 
tube 30 to towing and lift frame 33 of the vehicle 
11. (RG. 11) Bolt 32 lies generally horizontally In 
the direction of tiller travel, and acts as an oscilla- 
tion spindle. Tiller 10 may twist freely as a unit 
about bolt 32 In response to in-egularities in the 
surface of the snow. Intemal oscillation damping 
bushings, not shown, are especially desirable when 
tiller 10 is raised above the snow to be carried from 
one location to anotfier. Center and side tiller sec- 
tions 12, 13 and 14. In response to tiie snow 
surface, constantiy deflect about hinges 22 and bolt 
32, (RGS. 12-14) This enables tiller 10 to reach 
substantially the entire surface of uneven snow all 
the way across the wavy contours of most ski 
paths. 

Clearance for relative motion between center 
frame 18 and end frames 19 and 20 is provided by 
beveled frame and tube ends 34. Flexible fabric 
cover plates 35 may be secured to span across the 
gaps between tiie beveled ends 34 to preclude 
jamming by rocks or ice. (FIGS. 5. 6 and 8) The 
approximately 28 degrees of deflection permitted 
by beveled ends 34 has been found to be ade- 
quate. The maximum deflection Is actually limited 
to Uiat permitted by tine reciprocating travel of rams 
36 in and out of cylinders 37. 

By commands to control valves, not shown, tiie 
rams 36 may be hydraulically fixed in selected 
positions. (RGS. 1 and 6) Normally, however, rams 
38 are left to slide freely In and out of cylinders 34 
in response to continuous flexing between tiie tiller 
sections during operation. 

Uft frame 33 Is joined by lateral pivots 38 to 
vehicle 11. so ttiat tiller 10 may. if tiie operator 
desires, be allowed to move vertically as a unit to 
furttier follow uneven snow surfaces. Or. lift frame 



hydraulic cylinder and rams 39 may be used to 
hold ttie tiller finnly on tiie snow. Also, tiller rotation 
about laterally horizontal pivots 29 downwardly 
from normal operating position may sometimes oc- 

5 cur. (RGS. 1 and 2) However, tiller 10 is normally 
held in proper angle of attack witii respect to the 
snow by adjustment of tiller mounted attitude ad- 
justing arm 40. which bears on pad 41. Arm 40 is . 
adjusted in position by positioning of ram 42. 

10 (RGS. 2 and 11) 

Outside cutter bars 16 and 17 are mounted on 
frames 19 and 20 respectively by means of piloted 
flange, self-aligning bearings 43 on an outside 
frame end plate 44. and on ah inside frame end 

75 plate 45. (RGS. 3. 4 7 and 9) Center cutter bar 15 
Is supported by one of the universal joints 24 at 
each end. selected to withstand Uie high impact 
upon center cutter bar 15 from irregular, bumpy 
snow surfaces. 

20 The reversible hydraulic motors 26 are each 
mounted on a plate 46 at tiie outside of each 
outside frame 19 and 20. A power output shaft 47 
of motor 26 is joined to a cutter bar drive shaft by 
a shock absorbing polydisc coupling 48. 

25 A joint protecting sleeve 49 mounted on each 
end of center cutter bar 15 extends around each 
universal joint 24. Radial snow cutting teetfi 50 
thereon till tiie snow in ttie gap between the ends 
of center and side cutter bars. (FIG. 7) Similarly. 

30 ttie outside housings of the polydisc couplings 48 
carry snow cutting teeth 51. so that ttte snow is 
tilled substantially witiiout intenruption tiie full 
length of tiller 10 between Uie motor mounting 
plates 46. 

35 Cutter b^rs 15. 16 and 17 may be rotated 
either forwardly with blades 21. 50 and 51 cutting 
tiie snow oppositely to the direction of travel, or 
reversely with tiie snow being cut toward the direc- 
tion of travel. By the control of the rate of rotation 

40 of ttie cutter bars, tfie operator may control the 
degree for which the snow is conditioned. The 
snow tilled by ttie blades is propelled to the rear to 
be collected and compressed by an apron 52, and 
ultimately smootiied by tiie grooming bar 53 carry- 

45 ing combing teetii 54. (FIGS. 1. 2, 4 and 7) 

Hydraulic motors 26 are operated simulta- 
neously by hydraulic fluid supply lines, not shown, 
supplied from a source of pressurized hydraulic 
fluid provided by a pump carried by vehicle 11. 

50 Ruid return lines, not shown, convey used hydrau- 
lic fluid back to vehicle 11 for subsequent reuse. 
Valving. now shown is provided to reverse tiie 
direction of flow of the fluid through both motors 
26. to reverse tiie rotation of tiie motor drive shafts 

55 and the connected snow cutter bars. 

Embodiments ottier tiian tiie illustrated tiiree- 
section. hydraulic motor powered, version may be 
employed without departing from the essence of 
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the invention. For example, the number of flexibly 
joined tiller sections need not be limited to the 
illustrated three. See FIG. 15. schematically indicat- 
ing a tiller having five tiller sections. Or, an embodi- 
ment having only two flexibly joined complete tiller 
sections, although not prefenred, would also be 
within the spirit of the invention. (FIG. 18) In this 
embodiment a towing bar 55 carries a pair of 
spaced apart ball joints 56 with extending axles 57 
engaged by clevises 58 secured to each of the pair 
of tiller frames 59. Also, the cutter bars could be 
driven by other types of motors, or even by poser 
takeoffs or the like from the vehicle. Nor is it 
required that tiller mounted motors be on the out- 
side tiller sections. For example, a reversible hy- 
draulic motor 26 could be mounted frame 18 of 
center tiler section 12, linked by appropriate gear- 
ing to the center cutter bar 15 to drive all the 
cutters. See FIG. 17 showing a motor 26 engaging 
the two parts of a split cutter bar 15 through a gear 
box 60. having a pair of power output shafts. 

The invention may be embodied in still other 
specific forms without departing from the spirit or 
essential characteristics thereof. The present em- 
bodiments are therefore to be considered as Illus- 
trative and not restrictive, the scope of the inven- 
tion being Indicated by the appended claims rather 
than by the foregoing description, and all changes 
that come within the meaning and range of 
equivalency of the claims are therefore intended to 
be embraced therein. 



Claims 

1. A rotary snow tiller adapted to be propelled 
over the snow by a suitable vehicle and to be 
controlled by the operator of the vehicle, said tiller 
comprising: 

at least two tiller sections each having a frame 
and an elongate cutter bar with outstanding snow 
cutting teetii; 

means flexibly connecting the tiller sections 
togetiier end to end, said connecting means com- 
prising hinges connecting the frames, each frame 
hinge having an axis lying generally in the direction 
•of tiller travel, and universally flexing Joints con- 
necting tiie cutter bars, each joint having a center 
of flexure lying upon the associated frame hinge 
axis; and 

means connecting at least one of the tiller 
sections to a towing vehicle. 

2. The tiller of claim 1, further comprising: 
power means for rotating the connected cutter 

bars about tiie longitudinal axes thereof. 

3. The tiller of claim 2. wherein: 

tiie power means is mounted upon at least one 
of tiie tiller section frames. 



4. The tiller of claim 3, wherein: 
tiie tiller to vehicle connecting means permits 
tiie tiller to freely rotate ai^out a horizontal axis 
tying in the direction of tiller travel. 
5 5. The tiller of claim 4. wherein: 

the power means includes provisions for 
rotating the cutter sections in selected direction. 

6. The tiller of claim 5. each tiller section 
furtiier comprising: 

10 grooming means acting upon the snow tilled 

by tiie cutter bars. 

7. The tiller of claim 6, wherein: 

tiie grooming means comprises a snow 
directing apron and a grooming bar. 
15 8. The tiller of claim 5, wherein: 

the power means comprises a reversible 
hydraulic motor mounted at the outside end of tiie 
frame of at least one of the outermost tiller sec- 
tions, engaging ttie outside end of the cutter bar of 
20 said section. 

9. The tiller of claim 7, wherein: 

the power means comprises a reversible 
hydraulic motor mounted at the outside end of the 
frame of at least one of tiie outermost tiller sec- 
25 tions, engaging tiie outside end of tiie cutter bar of 
said section. 

10. The tiller of claim 4. wherein: 

tiie tiller to vehicle connecting means furtiier 
comprises a horizontal pivot about an axis lateral to 
30 the direction of tiller travel, permitting tiie tiller to 
rotate tiiereabout in response to tfie surface of tiie 
snow. 

1 1 . The tiller of claim 9, wherein: 

tiie tiller to vehicle connecting means furtiier 
35 comprises a horizontal pivot about an axis lateral to 
tiie direction of tiller travel, pennitting tiie tiller to 
rotate tiiereabout In response to tiie surface of tiie 
snow. 

12. The tiller of claim 1 , furtiier comprising: 

40 a selective length linkage mounted to act 

between tiie tiller frames at each hinge. 

13. The tiller of claim 4, further comprising: 

a selective length linkage mounted to act 
between tiie tiller frames at each hinge. 
46 14. The tiller of claim 11 , furtiier comprising: 

a selective lengtii linkage mounted to act 
between tiie tiller frames at each hinge. 

15. The tiller of claim 12, wherein the selective 
lengtii linkage comprises: 

so hydraulic cylinder and ram means. 

16. The tiller of claim 13, wherein tiie selective 
lengtii linkage comprises: 

hydraulic cylinder and ram means. 

17. The tiller of claim 11. wherein tiie selective 
55 length linkage comprises: 

hydraulic cylinder and ram means. 
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18. A rotary snow tiller adapted to be propelled 
over the snow by a suitable vehicle and to be 
controlled by the. operator of the vehicle, said tiller 
comprising: 

three tiller sections each having a frame, an 
elongate cutter bar with outstanding snow cutting 
teeth, a snow directing apron, and snow grooming 
ban 

means flexibly connecting the tiller sections 
together end to end. said connecting means com- 
prising hinges connecting the frames, each frame 
hinge having an axis lying generally In the direction 
of tiller travel, and universally flexing joints con- 
necting the cutter bars, each Joint having a center 
of flexure lying upon the associated frame hinge 
axis; and 

means connecting the center tiller section to a 
towing vehicle rotatably ^out a horizontal axis 
lying In the direction of tiller travel. 

19. The tiller of claim 18, wherein: 

the cutter bars of all tiller sections are powered 
by a hydraulic motor mounted upon at least one of 
the frames of the tiller sections, engaging the cutter 
bar of said section. 

20. The tiller of claim 18, further comprising: 

a gear box with an input shaft and a pair of 
axially aligned opposing output shafts: wherein 
the cutter bars of ail tiller sections are powered 

by a hydraulic motor mounted upon the frame of 
the center tiller section engaging the input shaft of 
the gear box; and 

the center cutter bar is constructed in two 
parts, each engaged by one of the gear box output 
shafts. 

21. The tiller of claim 18, wherein: 

the cutter bars of all tiller sections are powered 
by a hydraulic motor mounted at the outside end of 
the frame of at least one of the outside tiller sec- 
tions engaging the outside end of the cutler bar of 
said section. 

22. The tiller of claim 18, wherein: 

the tiller to vehicle connecting means furtiier 
comprises a horizontal pivot about an axis lateral to 
tiie direction of tiller travel, permitting the tiller to 
rotate ttiereabout In response to tfie surface of tiie 
snow. 

23. The tiller of claim 18. furtiier comprising: 
hydraulic cylinder and ram means mounted to 

act between tiie tiller frames at each hinge. 

24. The tiller of claim 22, further comprising: 
hydraulic cylinder and ram means mounted to 

act between tiie tiller frames at each hinge. 

25. A rotary snow tiller adapted to be propelled 
over tiie snow and controlled by the operator, said 
tiller comprising: 

a pair of tiller sections each having a frame 
and an elongate cutter bar witii outstanding snow 
cutting teetii; 



means flexibly connecting the tiller sections 
togettier end to end, said connecting means com- 
prising a hinge connecting ttie frames, each frame 
hinge having an axis lying generally in ttie direction 
5 of tiller travel, and a universally flexing joint con- 
necting tiie cutter bars, the joint having a center of 
flexure lying upon the associated frame hinge axis; 
and 

means connecting the tiller to the vehicle, said 
10 means permitting the tiller sections to rotate freely 
about tiie hinge. 

26. The tiller of claim 15, wherein ttie means 
connecting tiie tiller to ttie vehicle include: 

an elongate bar parallel to me tiller; 
IS ' a pair of ball joints canrled spaced apart on 
said bar, tiie ball of each having an axle member 
extending radially from opposite sides tiiereoft and 
a clevis carried by the frame of each tiller 
section engaging tiie axle member of one of said 
20 balls. 

27. The tiller of claim 26, further comprising: 
hydraulic cylinder and ram means mounted to 

act between tiie tiller frames at each hinge. 



25 



30 



3S 



40 



45 



50 



55 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcadoa Number 

EP 88 10 5519 



DOCUMEPTO CONSIDERED TO BE RELEVANT 



Cat^orf 



Citation of dooiment vrhh hdtcatioii, nfaere appropriate^ 
of relevant passagg 



Rderzut 
to daiia 



CLASSmOVTION OF THE 
APWJCAHOKqat. a.4) . 



D.A 



A 

A 
A 



US-A-4 359 831 (BEELEY) 

* Whole document * 

US-A-4 373 590 (WITTROCK) 

* Whole document * 



GB-A-1 422 953 (TURNER ENG) 
* Whole document * 

DE-A-2 642 586 (BUnOERGER) 

FR-A-2 167 881 (RATRAC) 



1-3,5- 
11,25 

1.2.6. 
12,15, 
18.23 



Hie present seardi report has been drawn op for all dalns 



E 01 H 

A 01 8 



4/02 
33/08 



TECHNICAL nELDS 
SEARCHED aoL a4) 



E 01 H 

A 01 B 
A 01 D 



Pl«ce of umh 



THE iiAGUE 



Dda of CDByktfaj of tits somh 

06-07-1988 



DIJKSTRA 6. 



3 
i 
s 

O 
»• 

I 

M 



CATEGORY OF OTED DOCUMENTS 

X : paxtlcnlariy relevant tf takea aloDo' 

Y : partloitarly relevant if conbined with another 

docnment of the same categoiy 
A : technological background' - 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle andertyins the Invention 
£ : earlier patent docnment, but pnblished oh; or 

after the filing date* 
D : docnment dted la the appUcatlpa 
L : docnment dted for other reasons 

& : member of the sam« patent famtty, corresponding 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



